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Abstract
Study objective—Although it has fre-
quently been suggested that income af-
fects health, there is hardly any research
in which this issue has been explored
directly. The aim of this study was, firstly,
to examine whether income is independ-
ently associated with health, secondly, to
assess the extent to which this association
reflects high levels of deprivation in low
income groups, and thirdly, to examine
which specific components of deprivation
contribute most to the link between in-
come and health. Health indicators used
were the prevalence of chronic conditions,
health complaints and less than “good”
perceived general health.
Setting—Region in the south east of the
Netherlands.
Participants—A population of 2567 men
and women who participated in an oral
interview, aged 15–74.
Design—Data were obtained from the
baseline of a prospective cohort study
aimed at the explanation of socioeco-
nomic inequalities in health.
Results—Large inequalities in health by
(equivalent) income after diVerences in
other socioeconomic indicators had been
controlled for were observed. For exam-
ple, among those in the lowest income
group the risk of bad perceived health was
three times as high as among people in the
highest income group. The prevalence of
deprivation (basic, housing, social) in-
creased with decreasing income to ap-
proximately 50–60% in the lowest income
group. A substantial part of the increased
health risks of the lowest income groups
could statistically be accounted for by the
higher prevalence of deprivation in these
groups. The components that are likely to
influence health indirectly, through a psy-
chological or behavioural mechanism,
accounted for most of the eVect.
Conclusions—These analyses provide evi-
dence to suggest that a low income has
detrimental health eVects through relative
deprivation. Moreover, the results indi-
cate an indirect link between deprivation
and health problems involving psychologi-
cal or behavioural factors.
(J Epidemiol Community Health 1998;52:548–557)

Empirical studies in many countries show that
people who are worst oV as far as their
socioeconomic position is concerned, are also
worst oV when it comes to health.1 According
to current scientific opinion most of those

socioeconomic inequalities in health arise as a
consequence of the eVect of social class on
health, through specific risk factors.2 Risk
factors that might be involved include behav-
ioural factors, material/structural factors, and
psychosocial stress related factors.2 3

Some authors have argued that the inverse
association between social class and health
mainly reflects a causal eVect of material
factors.4–8 According to this view, the fact that
people in lower socioeconomic groups are less
healthy than their counterparts in higher posi-
tions is because of a diVerential access to mate-
rial resources. Some evidence in support of this
hypothesis is provided by data that show that
the association between income and health is
stronger than that between health and other
indicators of socioeconomic status, such as
educational or occupational class.5 9 It should
be borne in mind however, that the association
between income and health does not necessar-
ily reflect a causal eVect of income. Alterna-
tively, this association might be because of the
eVect of other risk factors that are associated
with, but not the consequence of, income, such
as cultural diVerences.4 6 Secondly, the fact that
the association between income and health is
found to be stronger than that between
education/occupation and health, is probably
because of the reciprocal eVect of health on
income, through employment status. Such an
eVect is far less likely in the case of education
and occupation.10 In addition, data on the
association between income and health do not
indicate the mechanisms that contribute to this
link.

In this paper we will explore the link between
income and health using more direct evidence.
We will first specify the causal pathways by
which income might aVect health.

When thinking about the explanations for
the income-health connection, absolute pov-
erty is probably the first to arise. It indicates a
situation in which someone has too little
money to aVord the basic necessities of life,
including food, access to medical care, and
clean drinking water.11

Although this concept might have some rel-
evance for small groups in Western societies
such as the homeless, it is self evident that
absolute poverty of the sort that is common in
some of the Third World countries is not
found in Western European countries. Ac-
cording to the definition of absolute poverty
that applies to the Third World countries,
where people die as a direct consequence of a
lack of food, clean drinking water or sewerage,
hardly any poverty exists in industrialised
countries. Therefore poverty in this study
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should not be conceptualised in absolute
terms. Instead a definition should be chosen
that is relevant to Western countries, implying
a conceptualisation in terms of relative
deprivation.12 One of the “relative approaches”
to the concept of poverty defines disadvantage
relative to living standards that are common in
a specific society.13 According to the frequently
cited definition of Townsend, people can be
said to be deprived if “they lack the types of
diet, clothing, household facilities and fuel and
environmental, educational, working and so-
cial conditions, activities and facilities which
are customary, or at least widely encouraged
and approved, in the society to which they
belong”.14 Deprivation, according to this
approach, is related to the access to material
necessities, such as adequate food and heating,
as well as social abilities, such as having social
contacts with friends. Someone is said to be
deprived if the access to these resources is lim-
ited relative to what is common in a certain
society.

Although deprivation goes hand in hand
with low income, there is no perfect associa-
tion. People in lower income groups are not
necessarily deprived (students may serve as an
example), whereas a lack of resources indicates
deprivation only when it is enforced by
income.15 Income in itself is therefore not an
adequate proxy of deprivation.

What is the nature of the relation between
relative deprivation and health? The impact of
absolute poverty on health is straightforward
and even implicit within its definition: someone
is said to be poor in an absolute sense if their
material resources do not allow for the
minimum standard for physical survival.

The causal mechanisms linking relative dep-
rivation and health are less well understood.4 16

To some extent a direct eVect might have some
relevance in this context too.11 17 Factors that
are probably involved in this mechanism
include adverse housing conditions, inad-
equate food or a lack of leisure activities. These
resources do not indicate an absolute mini-
mum that is necessary for survival as in the case
of absolute poverty, but rather increase the risk
of diseases or other health problems. The effect
of damp and mould on the incidence of COPD
is an example of this.

Secondly, relative deprivation might trans-
late into ill health indirectly, involving among
others behavioural factors. Part of socioeco-
nomic inequalities in health have been shown
to be because of behavioural factors such as
smoking and physical exercise.18 As the social
pattern of behaviour has been shown to be
partly embedded in material living conditions
such as deprivation,19 the latter are likely to
aVect health through behaviour. Living with a
lack of material or social resources might, for
example, act as a stressor and might induce
people to engage in unhealthy behaviour such
as smoking as a way of coping with
deprivation.20 In addition, it might aVect
feelings of self esteem and the mental or emo-
tional well being, which is likely to have a nega-
tive eVect on health.11 17 21 22

In summary, a low income might lead to
deprivation, defined as a limited access to
amenities and activities that are customary in a
specific society. Being deprived is supposed to
aVect health directly, or indirectly, through a
psychological or behavioural mechanism. The
aim of this study is to explore this link between
income and health. More specifically, the aim
is: (1)To examine whether income is associated
with health, independently of other socioeco-
nomic and sociodemographic factors. (2)To
assess to what extent the association between
income and health reflects relative deprivation.
(3)To examine which components of depriva-
tion in particular contribute to the link between
income and health. This might elicit indica-
tions of the mechanism by which deprivation
aVects health.

Methods
POPULATION

Data were obtained from the baseline data col-
lection of the Dutch Longitudinal Study on
Socio-Economic Health DiVerences (LS-
SEHD). This is a prospective cohort study that
aims to explain socioeconomic inequalities in
health in the Netherlands. The design and
objective of this study have been described
elsewhere in detail.3 It is based on a cohort of
15–74 year old, non-institutionalised people
with Dutch nationality, in a region in the south
east of the Netherlands—that is, the city of
Eindhoven and a number of surrounding
municipalities. An aselect sample of approxi-
mately 27 000 people was drawn from the
population registers, stratified by age (45–74
year old people were overrepresented) and
postcode (to overrepresent the highest and
lowest socioeconomic group). In April 1991,
people in this sample were sent a postal
questionnaire. The response rate was 70.1 per
cent, resulting in a study population of 18 973
persons, with relatively small diVerences across
socioeconomic groups (67% in the lowest to
73% in the highest) and other subgroups (for
example, sex, age). A (random) subsample of
approximately 3500 persons was drawn from
those who responded to the postal question-
naire. This subsample was approached for a
more extensive oral interview (May 1991). The
response rate was 79.4%, resulting in a study
population of 2802 respondents. DiVerences in
response between subgroups were again small,
implying that this study population closely
resembles the original sample as far as the dis-
tribution of sociodemographic characteristics
is concerned. The analyses presented in this
paper were based on the population that
participated in the oral interview, as income
was measured only among this subsample.
Income information was not elicited from
respondents who still lived with their parents,
and they were therefore excluded from the
analyses (n=235). This resulted in a study
population of 2567 respondents.

MEASUREMENTS

All variables were classified into categories to
allow for linear and non-linear associations
with health status.
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The income of the respondents is indicated
by the household net income per month. As
people sharing a household profit from econo-
mies of scale, the incomes of people living in
families of diVerent size and composition can-
not be compared directly. To adjust for the
number of persons inside and outside the
household who had to live from the household
income, and therefore for economies of scale,
we divided the household income by an
equivalence factor. We used a formula that is
frequently applied in income inequalities stud-
ies, which consists of dividing the household
income by the square root of the number of
household members.23 When counting the
number of household members, children were
given less weight than adults. Following the
recommendations of the Netherlands Central
Bureau of Statistics, children were counted as
0.7 adult.24 The equivalent income (net house-
hold income divided by equivalence factor)
therefore indicates the net income per month
that is available for one person. The equivalent
income was divided into six categories, which
were chosen in such a way that each category
contained at least 250 respondents, with the
most detailed division at the lower end of the
income distribution. This resulted in the
following categories: less than 1100 Dutch
guilders a month, 1100–1399, 1400–1699,
1700–2099, 2100–2999, and 3000–6000
Dutch guilders a month. We included the
missings on income (11% of the total popula-
tion) as a separate category, to explore whether
the results might be biased by the item
non-response on this variable.

Three health indicators were used in these
analyses. Firstly, chronic conditions were
measured by means of a checklist, containing
23 chronic conditions, some of which were
severe (such as cancer and heart disease), while
others were less severe (such as serious
headache and varicose veins). Respondents
were classified according to whether (at the
time of the survey) they reported that they were
suVering from at least one of the conditions
listed in the questionnaire. Some 48.2 per cent
of the study population reported one or more
chronic conditions. Secondly, health com-
plaints were measured by means of a checklist,
containing 13 questions on minor complaints
about the heart, stomach, etc. Respondents
were asked whether they suVered from any of
these complaints. This variable was dichot-
omised into suVering from three or less
compared with more than three complaints.
Thirty five per cent of the population reported
more than three complaints. Finally, perceived
general health was indicated by the answer to
the question “How do you rate your health in
general?” The answer was dichotomised in the
analysis into “(very) good” compared with less
than “good” (fair, sometimes good and some-
times bad, bad). Some 29.5 per cent of the
population perceived their health as less than
“good”.

Following the approach of Townsend, depri-
vation was defined in terms of a particular
style/standard of living. Someone was said to be
deprived if they could not participate in the liv-
ing standard that is common to Dutch society.
To identify people who can be said to be

Table 1 Association between equivalent income and the prevalence of health problems (less than “good” perceived health,
one or more chronic conditions, more than three health complaints). Logistic regression models*, men and women, 15–74
years old (n=2567)

Net equivalent income
per month, in Dutch
guilders Respondents (n)

>1 chronic conditions
Less than “good” perceived
general health >3 health complaints

OR CI OR CI OR CI

Less than 1100 253 1.46 0.98, 2.17 3.13 1.95, 5.01 2.90 1.90, 4.43
1100–1399 305 1.25 0.87, 1.80 2.34 1.50, 3.66 2.23 1.50, 3.32
1400–1699 407 1.21 0.87, 1.69 2.04 1.34, 3.10 2.10 1.45, 3.04
1700–2099 458 1.07 0.79, 1.47 2.27 1.53, 3.39 1.79 1.26, 2.54
2100–2999 502 1.07 0.80, 1.43 1.33 0.90, 1.98 1.42 1.01, 1.99
3000–6000 353 1.00 1.00 1.00
Missing 289 0.94 0.66, 1.35 1.85 1.18, 2.88 1.88 1.27, 2.78

*Also controlling for educational and occupational level, age, sex, marital status, religious aYliation, degree of urbanisation. OR =
Odds ratio, CI = 95% confidence intervals.

Table 2 Association between deprivation and the prevalence of health problems (less than “good” perceived health, one or
more chronic conditions, more than three health complaints). Logistic regression models*, men and women, 15–74 years old

Deprivation Respondents (n)

>1 chronic conditions
Less than “good” perceived
general health >3 health complaints

OR CI OR CI OR CI

Basic items lacking
0 2093 1.00 1.00 1.00
1 334 1.13 0.87, 1.47 1.31 0.98, 1.76 1.31 1.00, 1.71
2 90 1.78 1.08, 2.93 2.54 1.52, 4.27 1.92 1.18, 3.12
>3 41 1.76 0.84, 3.68 2.15 0.98, 4.74 2.53 1.21, 5.31

Housing items lacking
0 2404 1.00 1.00 1.00
>1 146 1.25 0.86, 1.80 1.24 0.81, 1.89 1.35 0.93, 1.97

Social items lacking
0 2212 1.00 1.00 1.00
1 192 1.17 0.83, 1.64 1.51 1.05, 2.18 1.22 0.86, 1.71
2 72 1.01 0.60, 1.71 1.60 0.93, 2.75 1.10 0.64, 1.86
>3 80 1.88 1.07, 3.28 3.20 1.78, 5.78 2.59 1.48, 4.56

*Also controlling for income, educational and occupational level, age, sex, marital status, religious aYliation, degree of urbanisation.
OR=Odds ratio, CI=95% confidence intervals.
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deprived we used the checklist approach as
developed by Townsend.13 On the basis of sev-
eral Dutch questionnaires, we composed a list
of activities, amenities, and resources that are
commonly regarded as essential, in other
words, necessities. The respondents were asked
to indicate whether they had a particular item.
If the answer was “no”, they were asked explic-
itly whether this was because they could not
aVord it or for another reason. The aim was to
distinguish between people who choose not to
have that particular item and people who do
not have that item because of financial
constraints. Respondents were classified as
deprived if they could not aVord one or more of
these necessities because of financial reasons.12

If they did not have a particular item for other
than financial reasons, this was supposed to
indicate a choice. Following the results of a
study by Callan et al15 we made a distinction
between a basic and social dimension.

The basic items relate to items that most
people in Western societies perceive as
necessities.15 25 These include: having at least
one hot meal a day, eating meat/fish four or
more times a week (the prevalence of vegetari-
anism is rather low—that is, about 6% in the
study population), no debts for daily living,
paying house rent, etc, without problems, hav-
ing suYcient heating, buying new clothes regu-
larly, being able to save if necessary. People
were classified as deprived if they were not able
to aVord (because of financial reasons) one or
more amenities or expenditures from this list of
seven. Four categories were distinguished—

that is, can aVord all items, can aVord all items
but one, can aVord all items but two, cannot
aVord three or more items.

People were defined as socially deprived if
they were not able to engage in one or more of
seven activities listed in the questionnaire.
These include: going out regularly, taking a
holiday once a year, having friends for dinner
regularly, membership of a club, leisure activi-
ties, access to car, telephone. Four categories
were distinguished—that is, can aVord all
items, can aVord all items but one, can aVord
all items but two, cannot aVord three or more
items.

In addition the questionnaire contained
some issues related to housing conditions and
amenities, including owning a refrigerator or
owning a washing machine, living in a dry and
damp free dwelling, and overcrowding. People
were defined as deprived if they were not able
to aVord one of these amenities or if they
reported complaints with respect to mould/
cold, or if they had less than one room per per-
son (crowding).

Occupational level of the main breadwinner
and educational level of the respondent were
considered to be confounding variables, as they
are associated with, but not the consequence
of, a certain income level. The educational
level of the respondent was divided into seven
categories: primary school only; lower general
education; lower vocational education; inter-
mediate vocational education; intermediate/
higher general education; higher vocational
college; and university. The occupational level

Table 3 Percentage of deprived persons on basic, housing, and social dimension by equivalent income, men and women,
15–74 years old. Standardised for sex and age (n=2567)

Net equivalent income
per month, in Dutch
guilders

% Of persons experiencing deprivation; number of items lacking

Basic Housing Social

0 1 2 >3 0 >1 0 1 2 >3

Less than 1100 41.5 35.2 13.1 10.3 83.9 16.1 53.0 16.6 8.9 21.5
1100–1399 67.1 20.7 8.7 3.5 90.4 9.6 72.4 15.4 6.2 6.0
1400–1699 83.7 13.7 2.4 0.2 94.0 6.0 85.5 10.5 2.8 1.3
1700–2099 91.1 7.7 1.1 0.2 95.7 4.3 93.2 4.7 1.4 0.6
2100–2999 92.8 5.8 1.4 — 97.3 2.7 96.6 2.5 0.9 —
3000–6000 95.5 4.5 — — 99.0 1.0 99.8 0.3 — —
Missing 78.2 16.3 2.5 3.0 92.4 7.5 88.2 7.1 2.1 2.0
Total population 81.8 13.1 3.5 1.6 94.3 5.7 86.6 7.5 2.7 3.1

Table 4 Contribution of individual deprivation items to the association between equivalent income and the prevalence of less than “good” perceived health.
Logistic regression models*, men and women, 15–74 years old (n=2137)†

Net equivalent income
per month, in Dutch
guilders

OR and CI controlling for
confounders

OR after controlling for individual deprivation items: basic dimension‡

Meat/ fish Heating Clothes Debts
Financial
problems Savings

Less than 1100 2.58 1.55, 4.27 2.52 2.59 2.21 2.47 2.53 2.30
1100–1399 1.93 1.20, 3.09 1.92 1.93 1.75 1.90 1.93 1.83
1400–1699 1.87 1.21, 2.89 1.87 1.87 1.81 1.86 1.87 1.82
3000–6000 1.00 1.00 1.00 1.00 1.00 1.00 1.00

OR after controlling for individual deprivation items: social dimension

Car Telephone
Leisure
activities Going out Holiday

Friends for
dinner Membership club

Less than 1100 2.45 2.58 2.42 1.93 2.35 2.33 2.43
1100–1399 1.89 1.98 1.86 1.68 1.85 1.87 1.92
1400–1699 1.84 1.87 1.86 1.71 1.82 1.87 1.86
3000–6000 1.00 1.00 1.00 1.00 1.00 1.00 1.00

*Also controlling for educational and occupational level, age, sex, marital status, religious aYliation, degree of urbanisation. †The number is diVerent from the number
of respondents in the figures, because of a diVerent number of missing values. ‡The odds ratios when controlling for “having at least one hot meal a day” could not
be estimated because of the small number of people who lacked this item. OR=Odds ratio, CI=95% confidence intervals.
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of the main breadwinner was determined on
the basis of the current occupation if in paid
employment, or if not, the last paid employ-
ment. The occupations were classified accord-
ing to five levels outlined in the Erikson,
Goldthorpe and Portocarero (EGP) scheme—
that is, higher grade professionals; lower grade
professionals and routine non-manual employ-
ees; self employed; high and low skilled manual
workers; unskilled manual workers.26 People
who had never been in paid employment
formed the sixth category. If the respondent
did not live with a partner, they were automati-

cally classified as the main breadwinner. If the
respondent lived with a partner, they were
asked who the main breadwinner was.

The other confounding variables that have
been taken into account are (number of
categories between brackets): sex, age (5 years
age groups), marital status (4), religious aYlia-
tion (4) and degree of urbanisation (5).

ANALYSES

To determine whether income and deprivation
were associated with health, logistic regression
models were fitted, controlling for potential

Figure 1 Chronic conditions by equivalent income: explanation by deprivation. Results of logistic regression models*,
15–74 year olds, men and women. *Also including educational and occupational level, age, sex, marital status, religious
aYlation, degrees of urbanisation.
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Figure 2 Perceived general health by equivalent income: explanation by deprivation. Results of logistic regression models*,
15–74 year olds, men and women. *Also including educational and occupational level, age, sex, marital status, religious
aYlation, degree of urbanisation.
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confounders (including other socioeconomic
indicators). The regression coeYcients and
their standard errors were used to calculate
odds ratios and their 95% confidence intervals.
The reduction in deviance because of the
inclusion of income was used as an overall sta-
tistical test of its eVect. The highest income
group and those who were classified as
non-deprived were used as a reference cat-
egory.

To describe the distribution of deprivation
among income groups, we calculated the
percentages in each category, directly stand-
ardised for age (10 years age groups) and sex.

To estimate the extent to which income dif-
ferences in health reflect diVerences in depriva-
tion, we included the deprivation variables in
the logistic regression model already contain-
ing income and the confounding variables. The
reduction in the odds ratios of income because
of the adjustment of the deprivation variables
was used to indicate the latter’s contribution to
the income gradient in health. To explore the
contribution of specific components of relative
deprivation, each item was added to a model
containing income and the confounding vari-
ables. The reduction in odds ratios of income
because of the adjustment for these variables
was used to indicate the importance of each
item. The analyses were carried out with the
logistic regression module of Egret.27

Results
We firstly examined the bivariate associations
between income, deprivation and health.

Table 1 shows the association between
equivalent income and health problems, as
assessed by means of logistic regression. The
relative risk of the highest income group is set
at 1. The odds ratios indicate how much more
likely it is for a person with a certain income to

have a health problem compared with those in
the highest income group. Both health com-
plaints and perceived general health were
statistically significantly related to equivalent
income after confounders (including educa-
tional and occupational level) were controlled
for. The odds ratios steadily increased with
decreasing income, and the odds of the lowest
income group was approximately three times as
high as that of the highest income group. The
odds ratios for chronic conditions also in-
creased in lower income groups, although not
statistically significantly and to a lesser extent
than for the subjective indicators. Among peo-
ple for whom data on the level of income were
missing, the risk of health problems was
comparable to that in the middle income
categories.

We observed a positive association between
deprivation and health problems as far as the
basic and social items are concerned (table 2).
As compared with people who were not
deprived, the odds ratios among the deprived
were statistically significantly increased. In
general, the more intense the deprivation—that
is, the higher the number of items lacking, the
higher the risk of health problems. Adverse
housing conditions were not significantly
related to health status. The risks of reporting
chronic conditions in lower income groups
were also significantly increased, but they were
again smaller than for the subjective health
measures.

Not surprisingly, deprivation and income
were associated (table 3). The percentage of
deprived people steadily increased with
decreasing income. Moreover, intense
deprivation was found to be more common
among the lower income groups. Most of the
deprived people in the higher and middle
income categories experienced a single form of

Figure 3 Health complaints by equivalent income: explanation by deprivation. Results of logistic regression models*,
15–74 year olds, men and women. *Also including educational and occupational level, age, sex, marital status, religious
aYlation, degree of urbanisation.
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deprivation only. There was still a relatively
high percentage of people in the lowest income
categories who were not deprived, implying
that a low income not necessarily indicates
deprivation.

Figures 1–3 show the risk of health problems
in each income group after diVerences in dep-
rivation had been controlled for. The figures
indicate that the high prevalence of health
problems in low income groups partly reflects
high levels of deprivation. After diVerences in
all deprivation measures had been controlled
for, the risk of the two lowest income groups
decreased by a maximum of 50%. Basic and
social deprivation seemed to account for most
of the eVect. They were of similar importance.
Deprivation with respect to housing conditions
hardly accounted for the income gradient in
health. An examination of the risk of health
problems among the most deprived in the low-
est income group (data not shown), showed
that their risk of reporting less than “good”
perceived health or health complaints was
approximately seven times as high as among
those in the highest income category.

After allowing for the inclusion of all
deprivation measures in the model, some
income inequalities in health remained. Firstly,
the higher risk of health problems in the lower
income groups could not totally be explained
by deprivation. Secondly, the increased health
risks of the higher and middle income groups
was hardly accounted for by deprivation,
because of the low prevalence of deprivation in
these groups.

Finally, we studied which components of
relative deprivation in particular accounted for
the eVect in the lowest income categories. The
results for one health indicator—that is,
perceived general health, are shown as an
example (table 4). The results for the other
health measures were comparable. Deprivation
with respect to housing was omitted as this fac-
tor hardly accounted for the eVect of income
(figures 1–3).

The item relating to “going out regularly”
seemed to account for most of the eVect of
social deprivation. Other social items that con-
tribute substantially to the association between
income and health relate to the ability of “hav-
ing friends for dinner regularly” and “taking a
holiday once a year”. The specific basic items
that appeared to account for the eVect include
the ability “to save (if necessary)” and “to buy
new clothes regularly”. Those items that are
likely to aVect health directly—that is, those
related to food and heating, seemed to contrib-
ute only marginally to the association between
income and health. This was because of their
low prevalence as well as their weak relation
with health.

Discussion
The aim of this paper was to examine the
health eVect of income. It was hypothesised
that this eVect partly reflects high levels of rela-
tive deprivation. We found income to be inde-
pendently associated with health. Also depriva-
tion, and especially intense deprivation, was
found to be associated with health status. The

relatively high prevalence of deprivation in the
lowest income groups was found to account for
approximately half of their increased risks of
health problems. Because of its low prevalence,
deprivation hardly aVected the increased risk of
health problems in the middle income groups.
The data provide evidence in support of an
indirect link between deprivation and health,
involving psychological or behavioural factors.

The estimation of the association between
income and health might have been biased by
non-response. If, for example, ill people with
an extremely low income had not participated
in the study, we would have underestimated the
association between income and ill health. We
do not expect our results to be substantially
biased by non-response however, as the sample
studied here highly resembles the original sam-
ple as far as sociodemographic characteristics
are concerned.3 Nor do we expect the item
non-response on the income variable to
substantially bias the results, as the health risk
of people who did not report their income was
only slightly increased.

The main limitation of this study relates to
the use of cross sectional data. Whereas our
aim was to examine a causal eVect of income,
the association between income and health as
shown in table 1 might also reflect the recipro-
cal eVect—that is, an eVect of health on
income. To examine the extent to which a
selection mechanism is operative in this
respect, we assessed the risks of health
problems in low income groups after excluding
the long term disabled from the population
(results not shown). The underlying rationale
of this analysis is the premise that the selection
eVect is most apparent among the long term
disabled. As people in this group are not in paid
employment because of health problems, lead-
ing to a lowering in income, their relatively low
income partly reflects an eVect of ill health.10

As expected, after the exclusion of this group,
the risk of the lower income categories
decreased. This finding confirmed our expec-
tation, before the analyses, that the higher
prevalence of health problems in these groups
might partly reflect a selection eVect. It should
be acknowledged however, that also the
association between deprivation and health
might be caused by a reciprocal eVect as

KEY POINTS

x There is hardly any direct evidence of the
causal eVect of low income on health.

x In this study, both income and depriva-
tion were independently associated with
(self reported) health.

x The high prevalence of health problems
in low income groups partly reflects the
health eVects of relative deprivation.

x Rather than directly, relative deprivation
seems to aVect health indirectly through a
psychological and behavioural mecha-
nism.

x The health eVects of deprivation in low
income groups warrant a policy response.
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deprivation is the consequence of a low
income. We do not expect this eVect to be suf-
ficiently powerful, however, to aVect the
conclusion that income has a substantial
impact on health, through deprivation. This
expectation is based on the finding that
excluding the long term disabled hardly
lowered the contribution of deprivation to the
increased risks of the low income groups
(results not shown). This implies that, although
the eVect of income on health might be some-
what smaller than indicated in our data, the
results nevertheless provide evidence to suggest
that the income-health association reflects an
eVect of deprivation in low income groups.

Another reverse eVect that might be opera-
tive relates to the impact of health problems on
deprivation through health related costs. If ill
people incur high expenditures as a result of
their illness, less money will be available to
meet other needs. As a result, the higher depri-
vation among the ill might also be the
consequence of health problems. We do not
expect this mechanism to seriously threaten
our results however, as the results of another
study based on the same dataset indicate that
expenditures as a result of illness are rather
high only for a small proportion of the chroni-
cally ill.28

Secondly, there is a possibility that the results
are biased because of the fact that the
measurement of deprivation was based on self
report. The definition of poverty that is used in
this paper fits the so called “lifestyle” approach,
which defines poverty in terms of a particular
style and standard of living. Following the fre-
quently used approach of Townsend, this style/
standard was operationalised by means of a
checklist of items that are generally considered
as necessities. If people do not participate in
this “average” lifestyle, this can reflect personal
choice as well as available income. To distin-
guish between “constraints” and “choice” we
defined people as deprived only if they could
not aVord one or more items because of finan-
cial reasons. It should be acknowledged
however, that there might be some problems in
this more subjective approach. Firstly, even if
someone says they cannot aVord a particular
item, this might reflect a personal choice not to
buy that particular item (for example, a car) in
favour of another item (for example, a holiday).
This does not seem to aVect our conclusions,
however, as in the analyses we counted the
number of items lacking. This sum score, in
our view, is less sensitive to this possible
mixture of choice and constraint.

Furthermore the results could have been
aVected by the fact that both health and depri-
vation were based on self report, if the report-
ing of both variables had been aVected by some
third factor, such as the tendency to complain.
This would probably have led to overestimating
the contribution of deprivation. Although only
the use of health measures that are objectively
measured could give more insight into the
importance of this potential bias, we do not
expect this bias to seriously threaten our
conclusions. The main argument to support
this view is that the questions used to indicate

deprivation elicit a very precise description of
the deprived situation. For example people
were asked to say whether they were able to go
out at least once in two weeks, instead of, for
example, “regularly”. Such a precise descrip-
tion seems to leave little room for complaining.
Furthermore, deprivation was also found to be
associated with the more objective health
indicator—that is, chronic conditions. The
report of this health indicator is less likely to be
aVected by feelings and emotions than that of
the other health indicators. Finally, as the per-
centage that reported lacking two items or
more was rather low (about 5%), it seems
unlikely that the overall prevalence of depriva-
tion has been overestimated in this study,
although this does not completely rule out the
possibility of an overestimation in specific
socioeconomic groups.

However, another possible bias might have
led to an underestimation of the association
between deprivation and health. This relates to
the imprecision and incompleteness of the
measurement of deprivation. The deprivation
items included in this study are clearly not per-
fect markers for real deprivation. In particular
physical aspects such as dietary patterns and
housing conditions could not adequately be
captured in the questionnaire. Therefore it is
likely that the importance of deprivation has
been underestimated, in particular as far as the
material components are concerned. Finally,
also (non-diVerential) misclassification of dep-
rivation might have led to an underestimation
of the association between deprivation and
health. This implies that the real association
might even be stronger than indicated in this
study.

The independent association between in-
come and health as demonstrated in this study
is consistent with the results of other
studies.5 29 30 This association does not neces-
sarily indicate a causal eVect of income on
health. Apart from the disturbing eVect of a
selection mechanism, other explanatory factors
that are causally related to income might be
operative. Cultural variation might serve as
example. As people in higher and lower income
groups diVer with respect to sociocultural fac-
tors that are causally unrelated to income, part
of the relation between income and health
might wrongly be attributed to a causal eVect.
Some studies have tried to overcome this bias
by controlling for other risk factors, such as
smoking.31 32 However, as some of these factors
might also be involved in the causal pathway
connecting income and health, this probably
yields an underestimation of the eVect of
income on health.

This paper has examined the causal health
eVect of income in a more direct way, thereby
focusing on the role of deprivation. The results
provide evidence to suggest that a low income
has an independent eVect on health. In a mul-
tivariate analysis the increased risk of health
problems in the two lowest categories could for
a large part be traced to the high prevalence of
(intense) basic and social deprivation. As
income provides the basic prerequisites for
health, such as food, shelter, and the ability to
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participate in society, these results suggest that
the level of income at the bottom of the social
stratification is too low to allow for these
prerequisites, and, more importantly, that this
has a detrimental eVect on health.

Implicit within the concept of deprivation is
its clustering in lower income groups. Depriva-
tion could therefore not account for the
increased risk of health problems in the middle
and higher income groups. This implies that
other explanatory mechanisms are operative
here. The health eVect of income inequality
rather than the health eVects of a low income in
itself, is such a potentially explanatory mecha-
nism. Studies showing an association between
income inequality and life expectancy at the
macro-level provide evidence in support of
this.21 Whereas the mechanism of relative dep-
rivation explored here is expected to operate
through a low income, the mechanism sug-
gested by Wilkinson acts through the relative
position of an individual in the income
distribution, involving psychosocial factors.
The relevance of this mechanism for the expla-
nation of health inequalities among the higher
and middle income groups should be tested in
future research, thereby indicating this and
probably also other mechanisms involved in a
direct way.

We found little evidence to suggest the
importance of a direct health eVect of depriva-
tion. Firstly, physical housing conditions were
found to contribute only marginally to ob-
served health inequalities, because of the fact
that they were almost unrelated to health prob-
lems. Also other items that might aVect health
directly (food, heating) hardly accounted for
the health eVect of income. Not only because
they were only weakly related to health, but
also because of their low prevalence. However,
as mentioned before, the failure to demonstrate
a direct eVect might also be because of those
aspects of deprivation that directly influence
health were not adequately covered in this
study.

The analysis of the contribution of individual
components indicated a large contribution for
those items that are related to social participa-
tion, such as having friends for dinner or going
out regularly. The relatively strong association
between these items and health is in accord-
ance with the results of a British study.33 These
components are likely to influence health indi-
rectly, through, for example, self esteem. A
positive self esteem, indicating the beliefs that a
person holds about themself has been shown to
be important for individual well being.22 The
results of these analyses therefore indicate the
importance of a psychological link between
deprivation and health. The fact that we found
those basic items that are likely to aVect health
indirectly, such as “being able to save” or “to
buy clothes regularly” contribute most to the
association between income and health, sup-
ports this view.

Furthermore, the importance of the psycho-
logical mechanism is suggested by the finding
that the income-health relation diVered ac-
cording to the health indicator used. If it is
assumed that the health indicators “perceived

general health” and “health complaints” more
than chronic conditions cover mental aspects
of health status, the stronger eVect of income
through deprivation on the former is in
accordance with a prominent role for the
psychological mechanism. In addition, this
implies that our results might not be automati-
cally generalised to other health indicators such
as the higher death rates among the deprived.
Future studies, using longitudinal data and
objective indicators of health should further
explore this issue.

Apart from a psychological link, the associa-
tion between deprivation and health might also
be mediated by behavioural factors. In particu-
lar qualitative studies provide evidence to sug-
gest the importance of such a link. These stud-
ies indicate that people may engage in smoking
as a way of coping behaviour when confronted
with the stress of disadvantaged circum-
stances.20 A similar mechanism might be
operative for alcohol consumption, although
available studies show inconsistent results.34 In
addition, behavioural factors such as physical
exercise might be linked to deprivation in the
sense that the possibilities to engage in this
health promoting behaviour might be limited
by financial means.

Behavioural factors were not included in the
analyses that were reported in this paper.
Another study, which was based on the same
dataset, provides evidence to suggest the
importance of the behavioural mechanism,
however. In that study, relating to the determi-
nants of the social pattern of smoking, the
higher prevalence of smoking in lower socio-
economic groups could for a large part be
traced to the higher prevalence of financial
problems in these groups.35

In conclusion, although our study is limited
in several respects, its results provide evidence
in support of a causal eVect of income on
health. Whereas the relative high percentage of
persons experiencing deprivation in lower
income groups in itself warrants a policy
response, the health eVects of deprivation are
an extra argument to intervene in this situation.
As the Netherlands is characterised by a rather
generous social services system, guaranteeing
equal opportunities for education, equal access
to health care services, an income in the case of
illness, etc, the extent to which income
determines the access to health related re-
sources is probably rather modest. This
suggests that in countries with a less developed
welfare state the link between income and dep-
rivation might even be stronger.
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